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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document captures the findings of the study item, “Study on evaluation methodology of new V2X use cases for LTE and NR” [2]. The purpose of this TR is to document the evaluation methodology to be used in evaluating technical solutions to support the full set of 5G V2X use cases as identified in [3] and the full set of 5G RAN requirements in [4].
This document addresses completion of the evaluation methodology in [4] and [5] to compare the performance of different technical options for the new 5G V2X use cases.
This document captures identification of the regulatory requirements and design considerations of potential operation of direct communications between vehicles in spectrum allocated to ITS beyond 6GHz in different regions.
This document is a ‘living’ document, i.e. it is permanently updated and presented to TSG-RAN meetings.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP RP-170837: "New SI proposal: Study on evaluation methodology of new V2X use cases for LTE and NR".
[3]
3GPP TR 22.886: "Study on enhancement of 3GPP Support for 5G V2X Services".

[4]
3GPP TR 38.913: "Study on Scenarios and Requirements for Next Generation Access Technologies".

[5]
3GPP TR 38.802: "Study on New Radio Access Technology; Physical Layer Aspects".

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

4
Introduction
To expand the 3GPP platform to the automotive industry, the initial standard on support of V2V services was completed in September 2016. Further enhancements that focusing on additional V2X operation scenarios leveraging the cellular infrastructure, also for inclusion in Release 14, is targeting completion in March 2017 as 3GPP V2X phase 1.

Currently, SA1 is working on enhancement of 3GPP support for V2X services in FS_eV2X. SA1 has identified 25 use cases for advanced V2X services and they are categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. The detailed description of each use case group is provided as below. 

1. Vehicles Platoonning enables the vehicles to dynamically form a platoon travelling together. All the vehicles in the platoon obtain information from the leading vehicle to manage this platoon. These information allow the vehicles to drive closer than normal in a coordinated manner, going to the same direction and travelling together. 

2. Extended Sensors enables the exchange of raw or processed data gathered through local sensors or live video images among vehicles, road site units, devices of pedestrian and V2X application servers. The vehicles can increase the perception of their environemnt beyond of what their own sensors can detect and have a more broad and holistic view of the local situation. High data rate is one of the key characteristics.

3. Advanced Driving enables semi-automated or full-automated driving. Each vehicle and/or RSU shares its own perception data obtained from its local sensors with vehicles in proximity and that allows vehicles to synchronize and coordinate their trajectories or manoeuvres. Each vehicle shares its driving intention with vehicles in proximity too. 

4. Remote Driving enables a remote driver or a V2X application to operate a remote vehicle for those passengers who cannot drive by themselves or remote vehicles located in dangerous environments. For a case where variation is limited and routes are predictable, such as public transportation, driving based on cloud computing can be used. High reliability and low latency are the main requirements.

The consolidated requirements for each use case group are captured in TR 22.886. Based on the input from FS_eV2X, SA1 will generate a set of normative requirements for Release 15. Inline with these requirements, TSG RAN has been defining a set of corresponding 5G RAN requirements within 3GPP TR38.913. 

In order to study technical solutions for the new V2X use cases, new evaluation methodology needs to be defined.
5
Regulation for ITS operation in frequency band above 6 GHz
Editor’s notes: The RAN plenary discussion conclusion in RP-172041 will be added as the summary of the regulatory requirements and design considerations of potential operation of direct communications between vehicles in spectrum allocated to ITS beyond 6GHz in different regions. 
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